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PROCESS FOR THE OPTICAL RESOLUTION 
OF A PRECURSOR OF SCLAREOLIDE 

CROSS REFERENCE TO RELATED 

APPLICATIONS 5 

This application is a continuation of International Appli- 
cation PCT/IB2003/002933 filed Jul. 24, 2003, the entire 
content of which is expressly incorporated herein by refer- 
ence thereto. io 

. TECHNICAL FIELD 

The present invention relates to the field of organic 
synthesis and more particularly to a process for obtaining a 15 
compound of formula (I) or (T) 




(I) 



20 



o 




lamine is used as resolving agent. For the same process, but 
using the sodium salt of (2RS)-hydroxy-acid as starting 
material, Koga et al. in Tetrahedron Asymmetry, (1998), 9, 
3819, report the use as resolving agent of some 1,2- or 
1,3-amino-alcohols in addition to the previously cited 
l-(aryl)emylamine. 

However, all the prior art procedures suffer from the 
disadvantages of needing complex procedures implying 
slow and complicated crystallization procedures and/or a 
re-crystallization. Consequently, low yields of the final 
product are frequently, if not always, observed. 

Therefore, there is a need for a process capable of 
providing an optically active enantiomer of a (2RS)-hy- 
droxy-acid, or a salt thereof, and being of improved effi- 
ciency. 

DETAILED DESCRIPTION OF THE 
PREFERRED EMBODIMENTS 

In order to overcome the disadvantages of the prior art 
processes mentioned hereinabove, the present invention 
relates to a highly efficient process for obtaining a compound 
of formula (I) or (I 1 ) 



25 



(0 



30 



35 



40 



45 



50 



wherein X represents an optically active enantiomer of 
(2-hydroxy- 1 -methyl-2-phenylethyl)methylammonium; 

using a racemic [(lRS,2RS,4aSR,8aSR)-2-hydroxy-2,5, 
5 ,8a-tetramethy ldecahydronaphthalen- 1 -y 1] acetic acid 
derivative as starting material. In other words, the inven- 
tion's process concerns an optical resolution of a racemic 
[(lRS,2RS,4aSR,8aSR)-2-hydroxy-2,5,5,8a-tetramethyl- 
decahydronaphthalen-l-yl]acetic acid derivative using, as 
resolving agent, an optically active enantiomer of 2-(methy- 
lamino)- 1 -phenyl- 1 -propanol . 

BACKGROUND 



[(1 R,2R,4aS,8aS)-2-Hydroxy-2,5,5,8a-tetramethyl- 55 
decahydronaphthalen- 1 -yl]acetic acid, from now on referred 
to also as (2R)-hydroxy-acid, may be a useful precursor of 
(+)-sclareolide, an intermediate in the synthesis of the per- 
fumery ingredient (-)-Ambroxe<g). 

Despite this fact, only few processes for the preparation of go 
(2R)-hydroxy-acid, or a salt thereof, by optical resolution of 
a racemic [(lRS,2RS,4aSR,8aSR)-2-hydroxy-2,5,5,8a-tet- 
ramethyldecahydronaphthalen-l-yl]acetic acid, from now 
on referred to also as (2RS)-hydroxy-acid, or a salt thereof, 
have been reported in the prior art. 65 

In EP 550 889 is reported a process for the optical 
resolution of (2RS)-hydroxy-acid in which a 1 -(aryl)ethy- 




(I) 



•o-x* 



k OH 




or 



k OH 



wherein X represents an optically active enantiomer of 
(2-hydroxy- 1 -methyl -2 -phenylethyl)methylammonium; 
said process being characterized in that 

a) it comprises the treatment of [(!RS,2RS,4aSR,8aSR)-2- 
hydroxy 42, 5, 5,8a-tetramethy ldecahy dronaphthalen- 1 -yl] 
acetic acid with an optically active enantiomer of 2-(me- 
thylamino)-l -phenyl- 1 -propanol, or the treatment of an 
alkaline salt of [(lRS,2RS,4aSR,8aSR)-2-hydroxy-2,5,5, 
8a-tetramethy ldecahy dronaphthalen- 1-yl] acetic acid with 
an ammonium salt obtainable by the reaction of an 
optically active enantiomer of 2-(meffiylamino)-l -phe- 
nyl- 1 -propanol with an acid having a pK a below 5; and 

b) said treatment is performed in a solvent wherein the 
compounds of formula (I) or (T) have different solubili- 
ties. 

The expression "pK a " has the usual meaning in the art, 
and in particular it represents — log 10 K a , wherein K a is the 
dissociation constant of an acid in water, at standard tem- 
perature and pressure. 
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hydroxy-acid, were added 6.9 g of acetic acid and the 
reaction mixture was heated at reflux for 2.75 hours, using 
a Dean-Stark trap to remove water azeotropically. At the end 
of the reflux period, the reaction mixture was cooled to 
approximately 50° C, washed with 100 ml of water and then 
with 100 ml of 3% aqueous NaHC0 3 . It was thus obtained 
an organic phase which, after evaporation of the solvent, 
provided 113.6 g (91% yield) of (+)-sclareolide having a 
purity >98% and an e.e.=99%, purity and e.e. being obtained 
by chiral GC. The NMR spectra of the product thus obtained 
were conform to those reported in the prior art. 

What is claimed is: 

1. A compound of formula (I) or (I') 



O-X* 




ox* 



10 



15 



(I) 
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25 
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30 



35 



wherein X represents an optically active enantiomer of 
(2-hydroxy- 1 -methyl-2-phenylethyl)methylammonium. 

2. A process for obtaining a compound of formula (I) or 40 
(I 1 ), as defined in claim 1, said process being characterized 

in that 

a) it comprises the treatment of [(1RS,2RS ,4aSR,8aSR)- 
2-hydroxy-2,5 ,5 ,8a-tetramethyldecahy dronaphthalen- 

1- yl]acetic acid with an optically active enantiomer of 45 

2- (methylamino)-l -phenyl- 1 -propanol, or the treat- 
ment of an alkaline salt of [(lRS,2RS,4aSR,8aSR)-2- 
hydroxy-2,5,5,8a-tetramethyldecahydronaphthalen-l- 
yl]acetic acid with an ammonium salt obtainable by the 
reaction of an optically active enantiomer of 2-(methy- 50 
lamino)-l -phenyl -1 -propanol with an acid having a 

^pK^below 5; and 

brsara treatment is performed in a solvent wherein the 
compounds of formula (I) or (I 1 ) have different solu- 
bilities. 55 

3. A process according to claim 2, wherein the solvent is 
a C 6 -C 9 aromatic solvent, a C 6 -C 10 petroleum fraction or 
hydrocarbon, a C x -C 2 halogenated solvent, a C 4 -C 10 ether, 
a C 3 -C 10 ester, a C 3 -C 10 alcohol or mixtures thereof. 

4. A process according to claim 3, wherein the solvent is 60 
selected from the group consisting of anhydrous tetrahydro- 
furan, toluene, xylene, benzene or cyclohexane. 



5. A process according to claim 2, wherein the optically 
active enantiomer of 2-(methylamino)- 1 -phenyl- 1 -propanol 
is (lR,2R)-2-(methylamino)-l -phenyl- 1 -propanol or (IS, 
2S)-2-(methylamino)-l-phenyl-l-propanol. 

6. A process according to claim 2, wherein the acid having 
a pK a below 5 is selected from the group consisting of HX, 
wherein X is a halide, H 2 S0 4 , HN0 3 , H 3 P0 4 , HPF 6 , HBF 4 , 
HC10 4 , C l -C l0 sulphonic acids, and Cj-C 10 mono-, di- or 
tri-carboxylic acid. 

7. A process for obtaining (+)-sclareolide or (-)-sclar- 
eolide which comprises treating a compound of formula (I) 
or (T), respectively, as defined as in claim 1, with an acid 
having a pK a below 5 and by a thermal treatment at a 
temperature comprised between 60° C. and 150° C. 

8. A process for obtaining (+)-sclareolide or (-)-sclar- 
eolide said process being characterized in that it comprises 

I) the hydrolysis of (±)-sclareolide into a corresponding 
[(lRS,2RS,4aSR,8aSR)-2-hydroxy-2,5,5,8a-tetrameth- 
yldecahydronaphthalen-l-yl]acetic acid or a salt 
thereof, 

II) treatment of [(lRS,2RS,4aSR,8aSR)-2-hydroxy-2,5,5, 
8a-tetramethyldecahydro naphthalen-l-yl]acetic acid 
with an optically active enantiomer of 2-(methy- 
lamino)-l -phenyl- 1 -propanol, or the treatment of an 
alkaline salt of [(lRS,2RS,4aSR,8aSR)-2-hydroxy-2,5, 
5, 8a-tetramethyldecahydronaphthalen- 1 -yl]acetic acid 
with an ammonium salt obtainable by the reaction of an 
optically active enantiomer of 2-(methylamino)-l -phe- 
nyl- 1 -propanol with an acid having a pK a below 5; 
wherein either treatment is performed in a solvent to 
obtain a compound of formula (I) or (I'), respectively, 
according to claim 1; and 

III) treating the compound of formula (I) or (I'), respec- 
tively, with an acid having a ?K a below 5 and by a 
thermal treatment at a temperature comprised between 
60° C. and 150° C. 

9. A process for obtaining a compound of formula (I) or 
(I'), as defined in claim 1, said process being characterized 
in that 

a) it comprises the treatment of [(lRS,2RS,4aSR,8aSR)- 
2-hydroxy-2,5 ,5 ,8a-tetramethy ldecahydronaphthalen- 

1- yl]acetic acid with an optically active enantiomer of 

2- (methylamino)-l-phenyl-l -propanol, or the treat- 
ment of an alkaline salt of [(lRS,2RS,4aSR,8aSR)-2- 
hydroxy-2,5,5,8a-teti^ethyldecahydronaphthalen-l- 
yl]acetic acid with an ammonium salt obtainable by the 
reaction of an optically active enantiomer of 2-(methy- 
lamino)- 1 -phenyl -1 -propanol with an acid selected 
from the group consisting of HX, wherein X is a halide, 
H 2 S0 4 , HN0 3 , H 3 P0 4 , HPF 6 , HBF 4 , HC10 4 , C.-C^ 
sulphonic acids, and Cj-C^ mono-, di- or tri-carboxy- 
lic acid.; and 

b) said treatment is performed in a solvent selected from 
the group consisting of a C 6 -C 9 aromatic solvent, a 
Cfi-Cio petroleum fraction or hydrocarbon, a Cj-Cj 
halogenated solvent, a C 4 -C 10 ether, a C 3 -C 10 ester, a 
Qj-Cio alcohol or mixtures thereof. 



